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(X, d) ?????????????????$m$ ? $X$ ?????????? $X$ ?????
????????$(\mathcal{E}, \mathcal{F})$ ? $L^{2}(X;m)$ ??????????????$M=(\{X_{t}\}_{t\geq 0}, \{P_{x}\}_{x\in X})$
? $(\mathcal{E}, \mathcal{F})$ ??????? $m$ ????????????$X$ ???????????????
?? $C_{0}(X)$ ????$(\mathcal{E}, \mathcal{F})$ ? Beurling-Deny ????????????????????:
$\mathcal{E}(u, v)=\iint_{X\cross X\backslash diag}(u(x)-u(y))(v(x)-v(y))J$(dxdy) $u,$ $v\in \mathcal{F}\cap C_{0}(X)$ .
????diag ? $X\cross X$ ???????????$J($dxdy) ? $X\cross X\backslash$ diag ????????
??????????$J($dxdy) $=J(x, dy)m(dx)$ ??????? $J(x, dy)$ ?????????
$X$ ???? $\rho$ ???? $B_{\rho}(r):=\{x\in X|\rho(x)<r\}(r>0)$ ????$\mathcal{A}$ ??????:
$\mathcal{A}:=\{\rho\in C(X)\cap \mathcal{F}_{1oc}|\lim_{xarrow\triangle}\rho(x)=\infty$ , ? $r>0$ ???? $B_{\rho}(r)$ ???????? $\}.$
?? 1. $X$ ?????????????? $\{\rho_{R}\}_{R\geq 1}\subset \mathcal{A}$ ? $X\cross X\backslash$ diag ???????
?????? $\{F_{R}\}_{R\geq 1}$ ???????????????:
(i) ? $R\geq 1$ ??????????:
$\bullet M_{1}(R):=\sup_{x\in B_{\rho_{R}}(R)}\int_{0<d(x,y)<F_{R}(x,y)}(\rho_{R}(x)-\rho_{R}(y))^{2}I(x, dy)<\infty$ ;
$\bullet M_{2}(R):=\sup_{x\in X}\int_{d(x,y)\geq F_{R}.(x,y)}J(x, dy)<\infty.$
(ii)???????? $K\subset X$ ?????????????? $R$ ???? $K\subset B_{\rho_{R}}(R/4)$ .
(iii) $\rho$ $:=\rho_{1}$ ????????????? $R$ ????
$0<d(x, y)<F_{R}(x, y)$ $\Rightarrow$ $| \rho_{R}(x)-\rho_{R}(y)|<\frac{1}{32}\cdot\frac{R}{\log m(B_{\rho}(R))+\log\log R}.$
??????????
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?? $F_{R}$ ? \?????? \ ?????? $\rho_{R}$ ? \????? \ ???????????
$N_{1}(R)$ ? $M_{1}(R)\leq N_{1}(R)$ ??????????????$N_{2}(R)$ ? $M_{2}(R)\leq N_{2}(R)$ ??
?????????????$\mu\in[0$ , 2) ??????? $\psi_{\mu}(R)$ ??????:
$\psi_{\mu}(R):=\frac{R^{2-\mu}}{N_{1}(R)\cdot(\log m(B_{\rho}(R))+\log\log R)}.$
?? 2. (i) ????????? $R$ ???? $\psi_{\mu}(R)$ ??????? $\lim_{Rarrow\infty}\psi_{\mu}(R)=\infty.$
(ii) ?? $\nu>1$ ? $c>0$ ?????
$\psi_{\mu}(R)N_{2}(R)\leq\underline{c}$
$(\log R)^{v}.$
?? 2(ii) ? `?????" ????????????
?? 1. $M$ ????????????????? 1, 2????? $c>0$ ?????
$\lim_{tarrow}\sup_{\infty}\frac{\rho(X_{t})}{\psi_{\mu}^{-1}(ct)}\leq 1$ $P_{x}-a.s.$ , $m$- $a$ . $e$ . $x\in X.$
?? 1???????????????????? Grigor'yan (1999) ????????
?????????????????Grigor'yan (1999) ????????????????
???????????????????Grigor'yan-Hsu (2009), Hsu-Qin (2010), Ouyang
(2013) ??????????????????????????Huang $(J$ . Theoret. Probab.
?????), Huang-S. (2014) ???????????????????????????
????????
? 1. (X, d) ? $d$ ?????????????$|\cdot|$ ??????????????$m$ ? $d$ ?
????????????? $J(x, dy)$ ???????????
$\bullet$ $J(x, dy)$ ? $m$ ??????????? $\alpha\in(0,2)$ ????????? $J(x, y)$ ?
$J(x, y) \leq\frac{c(x,y)}{|x-y|^{d+\alpha}},$ $(x, y)\in \mathbb{R}^{d}\cross \mathbb{R}^{d}\backslash$ diag
?????????$c(x, y)$ ? $\mathbb{R}^{d}\cross \mathbb{R}^{d}$ ?????????????? $\delta\in[0$ , 1) ?
$q\in[O, \alpha)$ ???????????????:
$c(x, y)_{\wedge}^{\vee}\{\begin{array}{ll}(1+|x|)^{2}(\log(2+|x|))^{\delta}+(1+|y|)^{2}(\log(2+|y|))^{\delta}, |x-y|<1,(1_{1}+|x|)^{q}+(1+|y|)^{q}, |x-y|\geq 1.\end{array}$
$\mathbb{R}^{d}$ ??????????????????? $C_{0}^{\infty}(\mathbb{R}^{d})$ ????????$L^{2}(\mathbb{R}^{d})$ ?????
? $(\mathcal{E}, C_{0}^{\infty}(\mathbb{R}^{d}))$ ??????????? $(\mathcal{E}, \mathcal{F})$ ? $L^{2}(\mathbb{R}^{d})$ ??????????????
(??? Fukushima-Oshima-Takeda (2011) ? Example 1.2.4?????). $(\mathcal{E}, \mathcal{F})$ ????
?????????? $M=(\{X_{t}\}_{t\geq 0}, \{P_{x}\}_{x\in R^{d}})$ ????
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(a) $\alpha-q>1-\delta$ ?????? $c>0$ ?????
$\lim_{tarrow}\sup_{\infty}\frac{|X_{t}-X_{0}|}{e^{ct^{\frac{1}{1-}T}}}\leq 1$ $P_{x}-a.s.$ , $a$ . $e$ . $x\in \mathbb{R}^{d}.$
(b) $0<\alpha-q\leq 1-\delta$ ????$0<\epsilon<\alpha-q+\delta$ ????????? $\epsilon$ ?????? $c>0$
?????
$\lim_{tarrow}\sup_{\infty}\frac{|X_{t}-X_{0}|}{e^{ct^{\frac{1}{\beta-q-\epsilon}}}}\leq 1CP_{x}-a.s.$ , a.e. $x\in \mathbb{R}^{d}.$
$\delta=1$ ?? $q\in[0, \alpha)$ ???????????? $M$ ??????? $[S$ . (Forum Math. ?
???? ???????????????????
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